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supported by trestles, and was as long as the main to be submerged. The inner portion of the chute was greased like the ways of a shipyard and a short board was placed under the bell end of each pipe ad it was laid in the trough. This pipe was furnished in 9-ft. lengths, and each flexible joint was capable of a deflection of 19 deg. After the entire line of pipe had been made up in this way, a 1-1/2-in. steel cable was drawn through it and fastened at each end to eye bolts of 2-in. Norway iron about 8 ft. long. These bolts passed through cast-iron caps at each end of the pipe. The rear bolt was threaded for about 6 ft. and was drawn taut by means of a large nut; the front bolt served to take up the strain from the rear bolt, through the cable, thus holding the lengths of pipe together and preventing much strain coming on the flexible joints. The pipe line was moved by three 1-1/2-in. steel hauling cables which were fastened to the pipe, one at the forward eye bolt, one at the front end and one a third of the distance back from the front end. The hauling cables were carried across the narrows and up a bank on the other side to five capstans, operated by horses and transmitting a strain of about 180 tons to the hauling cables. In order to prevent water entering the pipe and thus making the moving more difficult, air under a pressure of 50 to 60 Ib. to the square inch was delivered continuously through the pipe while it was being moved.
It is not often that lengths of submerged pipe are entirely constructed on the shore before they are hauled across, as was the case at Vancouver. As a rule a few lengths are coupled together at the end of the section already in the water. This section is buoyed by oil barrels or other substantial floats, so that it does not drag along the bottom and offer resistance in this way to being hauled acrosa the channel. For example, when E.L.Abbott laid a 10-in. main across the Missouri River at South Bend, Mo., he built a cradle of two 12 X 12-in. timbers, placed.9 in. apart in the clear and held together at the bottom by 2 X 10-in. timbers. This was built on the bank of the river extending out to deep water, and was long enough to lay and joint four lengths of pipe. Three empty barrels were attached to each length of pipe with ropes about 1 ft. shorter than the average depth of water. The end of the pipe in the river was plugged to keep out the water and had a rope attached to it, which was carried across the river and made fast to the drum of a hoist on the other shore. When a convenient number of lengths of pipe had been prepared on the cradle, they were pulled out into the stream by means of the hoist until all but the last length were
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